Fluorescent probes as tools to assess the receptor for the urokinase-type plasminogen activator on tumor cells.
Flow cytofluorometric protocols (FACScan) are described for the rapid and quantitative real-time analysis of binding of FITC-pro-u-PA to cell surface receptors (u-PAR) on living, resting, and also on PMA-stimulated human monocytic U937 cells. Binding of pro-u-PA was visualized by CLSM. This fairly new technique is superior over conventional fluorescence microscopy and is an alternative to electron microscopic approaches. Both flow cytofluorometry and confocal laser scanning microscopy allow the analysis quantitatively and with high-sensitivity binding of FITC-pro-u-PA to single suspended or adherent cells. By CLSM u-PA/u-PAR were found to be located in heterogeneously distributed discrete patches at the cell surface on U937 and not inside the cell. This is in agreement with previous studies by Hansen et al, who applied radioiodinated u-PA and electron microscopy to locate u-PAR on microvilli of fixed U937 cells. By flow cytofluorometry, it was possible to quantify the time-dependent and temperature-dependent binding of FITC-pro-u-PA to living single U937. Apparent saturation of u-PAR was achieved at 5 nM FITC-pro-u-PA for both nonstimulated and PMA-stimulated U937 cells. Half saturation of u-PAR was also determined. Nonstimulated U937 was 0.7 nM, and PMA-stimulated U937 was 1.1 nM of FITC-pro-u-PA. This increase in half-saturation concentration in PMA-stimulated cells is paralleled by a steep increase in binding sites (3.6-fold). The use of fluoresceinated reference beads is recommended to verify changes in affinity and binding sites. Using CLSM or flow cytofluorometry, it is also possible to study the structure relationship of u-PA/u-PAR in the presence of competitive binding analogues or inhibitors. Fluorescence techniques will also permit the identification of u-PAR-positive cells in blood, ascitic fluid, or biopsies obtained from cancer patients.